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1.0 INTRODUCTION

1.1 Purpose and Scope

" The City of Bristol contracted Milone & MacBroom, Inc. (MMI) to prepare a detailed
evaluation of the Coppermine Brook watershed and stream channel. In recent years,
residents along the Coppermine Brook channel have experienced repeated flooding of
yards and residential structures. Many residents have expressed concern that the problem

is becoming more severe as the frequency of events increases.

The purpose of this study is to evaluate current conditions in the watershed and along the
channel corridor and identify potential strategies to alleviate the flooding problems. This

report presents the result of MMI's work effort by detailing the following information:

» Historic flooding patterns along the channel;

» Current and future development patterns within the watershed;

> Existing stream channel characteristics;

» Predicted peak rates of stream flow based on rainfall amounts;

> Peak water surface elevations in the channel based on various rainfall

amounts; and

> Potential solutions to alleviate flood elevations in flood prone areas.

It must be noted that a variety of factors often conspire to generate modern drainage and
flood-related problems. As such, the solution to drainage problems can be complicated,
with improvements in one location potentially contributing to worsening conditions in
other areas. Therefore, in developing an overall plan for drainage and flood management
within a watershed, recommendations often seek to balance the needs of all community
members rather than focusing solely on one neighborhood. This was a particularly

important consideration in evaluating Coppermine Brook. As will be documented in this
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report, the causes and potential remedies to flooding along this channel vary in each

neighborhood, yet they are interconnected.

1.2 Summary of Flooding Concerns

Through information provided by the City of Bristol as well as from residents, MMI
compiled a summary of flood-related problems in the Coppermine Brook watershed.
Flooding complaints have occurred predominately in three specific areas: 1) Richards
Court/Stevens Street; 2) Farmington Avenue; and 3) Frederick Street. Each ofthese
areas is described briefly in the following text. Analysis of each area and evaluation of
alternative solutions are presenfed in subsequent report sections. Note that all
orientations relating to left and right bank in this report are presented as facing

downstream.

1.2.1 Richards Court/Stevens Street

The Richards Court and Stevens Streef area is subject to extensive flooding, In addition
to the testimony from residents, this fact was identified by the Federal Emergency
Management Agency (FEMA)} in developing its Flood Insurance Study (FIS) of Bristol
and was confirmed by MMI's analysis for this report.

Coppermine Brook enters this area after flowing beneath Jerome Avenue. The Jerome
Avenue bridge is a large, modem concrete structure with a waterway opening measuring
10 feet high by 81 feet wide that appears to be adequately sized to handle the predicted

flow rates.

The channel runs between Stevens Street and Richards Court before making a 90-degree
turn to flow under Stevens Street. Observation of homes on Richards Court indicates that
basement elevations are similar to the elevation of the channel. In some instances, lawn

areas appear lower than the channel. An earthen berm system was constructed at some
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time in the past, presumably to protect these homes. Field observation indicates that
there are two discontinuous berms at this location. A storm drain system also discharges
from Richards Court to Coppermine Brook. This system has an open inlet at the rear of
the home on the south side of the cul-de-sac. This is important as it allows water to
backflow from the channel into the lawn during high flow periods, contributing to

flooding.

Downstream of the Richards Court area, the channel passes through the bridge at Stevens
Street. The profile of Stevens Street through this area is flat and is generally at the
elevation of the adjacent properties. Once passing under Stevens Street, the channel is
confined on the right bank by an earthen berm that has been overtopped and is eroded in

some locations. The channel bed slope in this reach is generally flat.

1.2.2 Farmington Avenue

Farmington Avenue is near the downstream limit of a broad flat floodplain. A large
volume of water is stored in that floodplain area, which is the confluence of Negro Hill
Brook, Polkville Brook, and Coppermine Brook. Upstream of Farmington Avenue, the
Coppermine Brook channel narrows, constricting flow and contributing to the flooding
problems at Farmington Avenue. During large flow events, water flows down Mix Street
toward Farmington Avenue in addition to flowing within the Coppermine Brook channel.
Downstream of Farmington Avenue, the channel profile remains relatively flat to
Louisiana Avenue, which limits the ability of this reach to move water downstream

efficiently.
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1.2.3 Frederick Street

The Frederick Street area is prone to significant flooding that has resulted in water
entering basements and businesses in the area. The Frederick Street bridge is located
some 500 feet upstream of the confluence of Coppermine Brook and the Pequabuck
River. Based on review of the city's FIS, it appears that flood elevations in the
Pequabuck River at this location are elevated due to the downstream railroad bridge
being undersized. The profile of the Pequabuck River at this location is presented in
Appendix A.

The Frederick Street bridge has existed in its present location since the early 1900s. This
bridge is a stone masonry structure downstream of a meander in the Coppermine Brook
channel. Upstream of the bridge, a berm has been constructed on the right bank to
protect adjacent properties. A vegetated sediment bar has formed on the left side of the
channel. Near the upstream end of the right bank berm, it appears that fill was placed in
the floodplain of the left bank.
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2.0

2.1

2.2

EXISTING CONDITIONS

Study Area

This evaluation is intended to identify the causes of and evaluate potential solutions to
reduce flooding along the main stem of Coppermine Brook in the City of Bristol.
Hydrologic analyses consider the full watershed area including those areas within
Burlington, while hydraulic modeling of the channel extends from the Pequabuck River
upstream to the corporate boundary of Bristol and Burlington. Coppermine Brook has a
significant watershed area, measuring over 18 square miles (11,520 acres). For
comparison, the watershed of the Pequabuck River is approximately 45 square miles in

area. Figure 2-1 is a watershed map of Coppermine Brook.

Watershed Characteristics

Flooding along streams and rivers is a normal, natural phenomenon that occurs due to
excess surface runoff from precipitation or snowmelt. Human activities and climate
change can modify natural flooding. Watershed topography, geology, and vegetation
influence runoff rates, which in turn influence the shape, size, and slope of stream
channels and floodplains. These factors then influence the presence, depth, and velocity

of flood waters which may damage public and private property.

As mentioned previously, the Coppermine Brook watershed is quite large, measuring
over 18 square miles. The watershed limits extend from the Pequabuck River north into
the town of Burlington. The main stem of Coppermine Brook begins just upstream of
Bristol's corporate boundary with Burlington where Wildcat Brook and Whigville Brook
join. Negro Hill Brook and Polkville Brook are the other major tributaries of

Coppermine Brook.

COPPERMINE BROOK DRAINAGE EVALUATION

BRISTOL, CONNECTICUT
AUGUST 2008 PAGE 2-1 é

4 MILONE & MACBROOM:®



.'_' _.'II 1,\%““

o ¥
(s AN FDae
Wl b

B
o
C o BosAhomch

1
3

Engineering,

Legend

: E Coppermine Brook Watershed

AT o N Y SR S

R Ky
L e

=

i o

Landscape Architectiire
arid Brvirounsnsd Sclence

|
%\ MILONE & MACBROOM*
99 Realty Drive

COPPERMINE BROOK ANALYSIS

LOCATION:

Burlington & Bristol, C'T

hMI=. 2351904 N
Cheshire, Comnnecticut G6410
{203) 2711773 Fax: (203) 2720733

MYTD): ESURFICAL GEOmxd
e 2 ]
www miloneandxach roomn.com

WATERSHED MAP
SOURCE: Hpimags Bharom edu

—_——

DATE: owree |SHEET:

SCALE: I'= 200" Figure2-1




Erosion and deposition of sediments along alluvial channels often create large, nearly
level areas of land called floodplains. Floodplains naturally overtop and help convey
floodwaters to supplement the channel's capacity. Many floodplains have level, stone-
free surfaces that are attractive locations for farms, roads, and communities. However,
they remain prone to inundation, and flood damages occur. Coppermine Brook has

extensive floodplains that are now flood prone developed areas.

2.2.1 Land Use

In the upper watershed areas of Wildcat and Whigville Brooks, the watershed is steep and
undeveloped, although development pressure has been increasing in recent years. Land
use practices and policies can have a profound impact on the rate of runoff generated
during storm events, which in turn impacts downstream flooding. (See Section 5 for
more information about land use practices and regulations in the Coppermine Brook
watershed.) In the Wildcat Brook watershed, Nassahegan State Forest comprises a
portion of the undeveloped land. The Wildcat Brook subwatershed and some portions of
Whigville are vulnerable to development pressures as residential subdivisions continue to
be built. Figure 2-2 depicts the current general land use within the Coppermine Brook

watershed.

2.2.2 Surficial Geology

The volume and runoff rate within a watershed is attributed in part to the underlying soil
characteristics of the area. Sand and gravel materials allow more rainfall to infiltrate into
the ground than silts and clays. This infiltration ability reduces the volume of runoff
generated. In contrast, shallow bedrock, glacial till soils, and saturated wetlands limit

infiltration.
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